We discuss a filament eruption/coronal mass ejection (CME) event associated with a flare of GOES class M2.8 that occurred on 2001 November 17. This event was observed by the Nobeyama Radio Heliograph (NoRH) at 17 and 34 GHz. NoRH observed the filament during its eruption both as a dark feature against the solar disk and a bright feature above the solar limb. The high cadence of the radio data allows us to follow the motion of the filament at high time resolution to a height of more than half a solar radius. The filament eruption shows a very gradual onset and then a rapid acceleration phase coincident with the launch of a fast halo CME. Soft X-ray and extreme-ultraviolet (EUV) images show heating in a long loop underneath the filament prior to the flare. The NoRH height-time plot of the filament shows a roughly constant gradual acceleration for 1 hr, followed by a very abrupt acceleration coincident with the impulsive phase of the associated flare, and then a phase of constant velocity or much slower acceleration. This pattern is identical to that recently found to occur in the motion of flare-associated CMEs, which also show a sharp acceleration phase closely tied to the impulsive phase of the flare. When the rapid acceleration occurs in this event, the flare site and the filament are separated by~0.5 R , making it unlikely that a disturbance propagates from one location to the other. Models in which a disruption of the large-scale coronal magnetic field simultaneously permits the acceleration of the filament and the flare energy release seem to be a better explanation for this event.
INTRODUCTION
The close connection between filament eruptions and coronal mass ejections (CMEs) has long been recognized (Webb, Krieger, & Rust 1976; Munro et al. 1979; Kahler et al. 1988) , although there continues to be a healthy debate about the degree of association between the two phenomena (Wang & Goode 1998; Gilbert et al. 2000; Gopalswamy et al. 2003) . A typical CME eruption is now believed to possess a threepart structure (Illing & Hundhausen 1986) : an outer rim carrying the bulk of the ejected material at the highest speed, followed by a cavity that is dark in coronagraph images but is believed to carry intense magnetic field strengths, and then by the filament material, which is generally traveling at speeds slower than the outer front.
Filaments (called prominences when viewed as emission features above the limb, but we use the term filament throughout this paper) are most commonly studied with H observations in the visible range, since filaments readily appear as absorption features against the chromospheric emission at that wavelength, while CMEs are generally viewed with white-light coronagraphs. But radio observations have also proved to be a powerful technique for the study of filaments: at microwave frequencies they show up as dark absorption features (10 4 K against a background disk of >2 ; 10 4 K), and they are also visible as emission features above the limb as long as they remain optically thick at radio wavelengths (Kundu 1970 (Kundu , 1972 Drago & Felli 1970; Chiuderi-Drago et al. 1975; Chiuderi Drago 1990) . In particular, they are readily visible in 17 GHz images from the Nobeyama Radio Heliograph (NoRH; Hanaoka et al. 1994; Gopalswamy & Hanaoka 1998) , which cover the full disk with a resolution of order 12 00 and are available at a cadence of 1 s for 8 hr every day. This data set is a powerful resource for the study of filaments and their eruption, as demonstrated by Gopalswamy et al. (2003) in a study of 186 prominence eruptions: the erupting material can be followed up to heights well above the solar surface, as far as 2.5 R .
As noted above, in most CME/filament eruption events the filament material lags well behind the leading edge of the CME, and its behavior is not necessarily the same as the behavior of the CME itself. The relationship between an erupting filament and any associated CME is an ongoing area of study, particularly for the issue of causality: does the filament eruption drive the CME, or does the CME release the filament, or are both features consequences of something else? This issue is important for understanding the dynamics of CMEs with their potential to cause space weather effects. In this paper, we study an interesting CME/filament eruption event in which the NoRH radio data allow us to study the height-time behavior of the filament over several hours. We identify the occurrence of a period of high acceleration that coincides with the impulsive phase of the associated solar flare, well after the initial rise of the filament. This event was well observed by a wide range of telescopes and hence a comprehensive set of diagnostics is available: the NoRH at 17 and 34 GHz, radio patrol telescopes, the Soft X-ray Imager (SXI) on the GOES 12
